Consider the difference equation
Introduction and main results
In this paper, we use the basic notions of Nevanlinna theory, such as T(r, f ), m(r, f ), N(r, f ), and so on; see [-] . Let S(r, f ) denote any quantity satisfying S(r, f ) = o(T(r, f )) for all r outside a set of finite logarithmic measure. We call f an admissible solution of a difference (or differential) equation if all coefficients α of the equation satisfy T(r, α) = S(r, f ). In addition, we denote by σ (f ) the order of growth of a meromorphic function f (z) and by λ(f ) and λ(  f ), respectively, the exponents of convergence of zeros and poles of f (z), which are defined by
If λ(f -a) < σ (f ), then a is called a Borel exceptional value of f . For a ∈ C ∪ {∞}, we denote by δ(a, f ) the deficiency of a to f (z), which is defined by Obviously, δ(a, f ) ≥ . If δ(a, f ) > , then a is called a Nevanlinna exceptional value of f . The forward differences n f (z), n ∈ N + , are defined in the standard way [] by
Ishizaki [] studied Schwarzian differential equations and obtained the following:
possesses an admissible solution, then we have
Chen and Li [] investigated difference equations and obtained the following theorem, which can be regarded as a difference analogue of Theorem A. 
Theorem B Let f (z) be an admissible solution of the difference equation
where
We see that k =  and
We see that k =  and p = q = . So, d = max{p, q} =  = k. Obviously, f (z) has no finite Nevanlinna exceptional value, that is, for any distinct constants α j (j = , . . . , s), we have
Remark . (i) Comparing Theorem . and Theorem B, we see that the result of Theorem . is better than that of Theorem B. (ii) Under conditions of Theorem .(iii), the result shows that 
Set d = k in Theorem .(iii). By the proof of Theorem .(iii) we easily obtain the following corollary.
Corollary . Suppose that f (z) is an admissible entire solution of difference equation (.) of finite order, where k ∈
N + and d = max{deg f P, deg f Q} = k. Then (i) f (z
) has no finite Nevanlinna exceptional value; (ii) T(r, f ) = T(r, f ) + S(r, f ).
The following Example . satisfies the conditions and results of Theorem ..
is also a transcendental meromorphic solution of finite order of the equation
By the following Lemma ., f (z) has no Nevanlinna exceptional value, and
By calculation we have
f (z) = z tan  π z  + tan π z  + z +   -tan π z  . Thus, T(r, f ) = T r, tan πz  + S r, tan πz  = T(r, f ) + S(r, f ).
Lemmas for the proofs of theorems

Lemma . ([, ])
Let f (z) be a meromorphic function of finite order σ , and let η be a nonzero complex constant. Then, for each ε ( < ε < ), we have
Lemma . ([]) Let f (z) be a meromorphic function with exponent of convergence of poles λ(
 f ) = λ < ∞, and let η =  be fixed. Then, for each ε ( < ε < ), 
Lemma . ([]) Let f (z) be a meromorphic function of order
σ = σ (f ), σ < ∞,q j=  f -a j = q j= m r,  f -a j + O().
Lemma . ([] (Valiron-Mohon'ko)) Let f (z) be a meromorphic function. Then, for all irreducible rational functions in f ,
with meromorphic coefficients a i (z) and b j (z) being small with respect to f , the characteristic function of R(z, f (z)) satisfies T r, R z, f (z) = max{m, n}T(r, f ) + S(r, f ). 
Lemma . ([]) Suppose that h(z) is a nonconstant rational function. If w(z) is a transcendental meromorphic solution of finite order of the equation
w(z + )w(z -) = h(z). Then (i) w(z) has no Nevanlinna exceptional value; (ii) λ( w) = λ(  w ) = σ (w), λ( w w ) = λ(  w w ) = σ (w).
Lemma . ([])
log r .
Proofs of theorems
Proof of Theorem . (i) We first prove that d ≤ k. Lemma . shows that
Combining this with Lemma ., we have
If z  is a pole of f (z + ) and not a pole of f (z + ), f (z + ), or f (z), then z  cannot be a pole of
or a pole of
. By (.) we see that z  is not a pole of R(z, f (z)).
Similarly, if z  is a pole of f (z)and not a pole of f (z + ), f (z + ), or f (z + ), then z  cannot be a pole of R(z, f (z)). By this and (.), the poles of R(z, f (z)) come from poles of f (z + ) and f (z + ) and zeros of f (z). By (.), (.), and Lemmas . and . we obtain
From this it follows that d ≤ k.
(ii) By (.) we have
Combining this with Lemma ., we obtain
From (.) and Lemmas . and . we deduce that
By the definition of S(r, f ), (.) shows that
where E ⊂ (, ∞) is a set of finite logarithmic measure. Thus, 
